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Abstract
Background: The control and elimination of Neglected Tropical Diseases (NTDs) is dependent on mass
administration of medicines (MAM) in communities and schools by community drug distributers (CDDs) who are
supported and supervised by health facility staff (FLHF) and teachers. Understanding how to motivate, retain and
optimise their performance is essential to ensure communities accept medicines. This study aimed to capture and
translate knowledge, problems and solutions, identified by implementers, to enhance NTD programme delivery at
the community level in Nigeria.
Methods: Qualitative data was collected through participatory stakeholder workshops organised around two
themes: (i) identification of problems and (ii) finding solutions. Eighteen problem-focused workshops and 20
solution-focussed workshops were held with FLHF, CDDs and teachers in 12 purposively selected local government
areas (LGA) across two states in Nigeria, Ogun and Kaduna States.
Result: The problems and solutions identified by frontline implementers were organised into three broad themes:
technical support, social support and incentives. Areas identified for technical support included training, supervision,
human resource management and workload, equipment and resources and timing of MAM implementation. Social
support needs were for more equitable drug distributor selection processes, effective community sensitisation
mechanisms and being associated with the health system. Incentives identified were both non-financial and
financial including receiving positive community feedback and recognition and monetary remuneration. The results
led to the development of the ‘NTD frontline implementer’s framework’ which was adapted from the Community
Health Worker (CHW) Generic Logic Model by Naimoli et al. (Hum Resour Health 12:56, 2014).
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Conclusion: Maximising performance of frontline implementers is key to successful attainment of NTD goals and
other health interventions. As NTDs are viewed as a ‘litmus test’ for universal health coverage, the lessons shared
here could cut across programmes aiming to achieve equitable coverage. It is critical to strengthen the
collaboration between health systems and communities so that together they can jointly provide the necessary
support for frontline implementers to deliver health for all. This research presents additional evidence that involving
frontline implementers in the planning and implementation of health interventions through regular feedback
before, during and after implementation has the potential to strengthen health outcomes.
Keywords: Frontline implementers, NTD programme, Optimising performance, Challenges and solutions, Nigeria,
Universal health coverage, Health equity, Participatory research methods
Background
Neglected Tropical Diseases (NTDs) are responsible
for approximately 150 000 deaths a year [1] and cause
life-altering morbidity and long-term disability. They
limit economic productivity [2, 3] and lead to stigma,
discrimination and social exclusion [4–6]. Nigeria has
the largest burden of NTDs in sub-Saharan Africa,
accounting for 25% of the total burden in the region
[7]. As NTDs affect the most disadvantaged and hard
to reach populations, often without access to quality
health services, they are considered a ‘litmus test’ for
UHC and an equity ‘tracer’ [8–10]. One of the main strat-
egies for achieving NTD elimination is the use of safe,
single-dose preventative chemotherapy (PC) through mass
administration of medicines (MAM), specifically for
lymphatic filariasis (LF), onchocerciasis, soil-transmitted
helminths (STHs) and schistosomiasis.
In Nigeria, the MAM engages multiple frontline imple-
menters including Frontline Health Facility staff (FLHF),
volunteer Community Drug Distributors (CDDs) and
teachers. Of all the three categories of people that consti-
tute the frontline implementers, only the frontline health
facility staff (FLHF) are trained health workers who have
had certificated formal training. Formal training rarely
includes a focus on NTDs. CDDs are people selected by
the community to assist in medicine distribution who
mostly may not have had any formal education. The FLHF
are based in local health facilities. They receive and store
the medicines and supervise distribution through CDDs
and teachers. CDDs distribute medicines (ivermectin and
albendazole) for the control of onchocerciasis and LF
within communities, while teachers distribute deworming
medicines (praziquantel and albendazole) for control of
schistosomiasis and STHs within schools. Frontline imple-
menters are an essential link between health services and
the endemic communities; they play a role, not only in
medicine administration, but also in community engage-
ment which contributes to ensuring equitable access to
and acceptability of medicines [11]. Consequently, the
recruitment, performance and retention of these frontline
implementers are key to the success, sustainability and
quality of the NTD programme and its ability to meet
control and elimination goals [12].
The performance of frontline implementers within
NTD programmes is shaped by the need for a solid
knowledge and skills base in relation to NTDs and
MAM, confidence to educate communities and the
motivation to achieve equitable programme coverage
[13–15]. One of the key research questions within NTD
programme implementation is how to sustain motivation
and improve the performance of frontline implementers
which is often influenced by logistics and support from
the health system, adequacy of social sensitisation and
mobilisation strategies, human resource capacity, finan-
cial and non-financial support, inefficient or weak health
systems and more [16]. In 2008, a study in south-eastern
Nigeria with over 100 CDDs found that attrition in-
creased when there were inadequate supplies of medi-
cines, a lack of supervision and a lack of monetary
incentives [12]. Other factors affecting motivation and
retention included community selection processes, in-
volvement in other health programmes, incentives, de-
mands of other employment, distances involved in the
house-to-house distribution and marital duties. The level
of support and acceptance of medicines from commu-
nity members is also reported as a motivational factor
for CDDs in Oyo State, Nigeria [17].
When these frontline implementers leave the NTD
programme, there are resulting delays with implementa-
tion and increased expenditures [12]. However, while it
is acknowledged that frontline implementers are the
back bone of NTD programmes, their voices are often
missing or ignored in programme planning, reviews and
research agendas [16]. One of the key operational ques-
tions facing many NTD programmes is how to motivate
and retain frontline implementers and optimise their
performance?
NTD programme implementation in Nigeria is organised
along the 3 tiers of government (federal, state and local gov-
ernment area (LGA)), with the units of operation being the
health facilities within LGAs. The central unit head is the
national coordinator who is the programme manager at the
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federal level, while a state coordinator and LGA coordin-
ator manage the project at the state and LGA levels, re-
spectively. Interestingly, funding for implementation of the
programme is provided by non-governmental organisations
who are partners with the NTD unit of the Federal Ministry
of Health, Nigeria, but work in an endemic state of their
choice. Hence, different NGO partners work in different
states in the country, for example, the NGO supporting
NTD programme implementation in Kaduna is different
from the NGO supporting implementation in Ogun State.
As a result, the level of progress made by each state in the
implementation programme is a reflection of several factors
which include the NGO supporting them, the funding
provided by the NGO and the political will of the state
government. Although NTD programme implementation
structure is the same across the states, implementation
approach (for example length of training for frontline
implementers and the amount given as incentives) varies
per state and is primarily influenced by the budget provided
by the NGO partners. Across both states, MAM takes place
annually through a community-based delivery platform for
onchocerciasis and lymphatic filariasis and through a
school-based delivery platform for soil transmitted hel-
minths and schistosomiasis [18].
The need for an investigation into NTD programme
service delivery was based on the fact that the programme
was not able to meet its yearly therapeutic coverage
targets such as the percentage of people that need to be
treated among the at-risk population. Preliminary infor-
mation from key stakeholders indicated that the way
frontline health implementers are supported and managed
within the NTD programme could be a factor currently
limiting the attainment of coverage goals. Nigeria used the
WHO guideline for NTD programme implementation to
develop the National NTD master plan and other guide-
lines. The National NTD master plan gives an overview of
the structure of the programme, the diseases endemic in
each state and across LGAs and the population affected
(supplement 1). There are also standard operational pro-
cedures (SOP) for some implementation processes like
supply chain management and NTD implementation
(supplement 2) and SOP for NTDs (Supplement 3). How-
ever, most of these documents are either not in the public
domain or only accessible to top programme managers.
Most of the frontline implementers are not aware of these
documents and so do not access them to guide their role.
Furthermore, most of these documents do not contain
information that details the expectations or roles of front-
line implementers with respect to NTD programme
delivery.
This study was designed to understand how to optimise
the performance and working conditions of these frontline
implementers by capturing and translating their knowledge
of the problems and the potential solutions that could be
supported by health systems and communities. The study
was conducted in Ogun and Kaduna States, Nigeria.
Theoretical framing
The theoretical framing of this project was adapted from the
Community Health Worker (CHW) Generic Logic Model
developed by Naimoli et al. [19]. The model theorises that:
… optimal CHW performance is a function of high
quality CHW programming, which is reinforced,
sustained, and brought to scale by robust, high-
performing health and community systems, both of
which mobilize inputs and put in place processes needed
to fully achieve performance objectives [19, p. 1].
We chose to adapt this model and develop the ‘NTD
frontline implementer’s framework’ (Fig. 1) as it considers
various contextual factors influencing the performance of
close-to-community providers such as the frontline imple-
menters in the Nigeria NTD programme: CDDs, teachers
and FLHF.
We explore how ‘implementing sectors/systems’, which
in this case are health systems and communities (as an ex-
tension and part of the health system), can adapt and be
better engaged to support frontline implementers and
optimise their performance.
The main focus of this paper is on the problems and
solutions identified by FLHF, CDDs and teachers. These
are explored within three broad ‘support for imple-
menter’ areas: technical support, social support and in-
centives and how these support mechanisms could lead
to changes in implementers’ performance.
NTD ‘implementer performance’ in the model relates
to outputs, outcomes and impact. Within NTD pro-
grammes, outputs refer to the individual performances
of implementers which can be measured directly or
indirectly including the knowledge and skills acquired,
self-esteem and confidence, satisfaction and motivation
to undertake the work. Outcomes are associated with
changes occurring among beneficiaries of the NTD
programme because of the interaction with the imple-
menters, such as willingness to accept the medicines,
strong understanding of the need for medicines and the
need to be available during programme implementation.
Impact refers to the long-term effect on the population
resulting from the interaction with implementers such
as reduction in disease morbidity and disease control
and elimination.
Methods
Study locations and sampling
Kaduna and Ogun States were selected to allow for con-
textual variation in NTD programme implementation,
donor support, progress in disease control and socio-
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cultural factors. The four most common PC NTDs (LF,
onchocerciasis, schistosomiasis and STHs) are endemic
in states. Kaduna State is in the northern part of Nigeria
and has a long history of support from international
non-government organisations (iNGOs). As such, the
NTD programme in Kaduna is better resourced and
supported technically and has made significant progress
toward the control and elimination of NTDs. Ogun State is
in the southern part of Nigeria. Here the NTD programme
has had inconsistent partner support and is only at the
beginning of the implementation of an integrated NTD
programme. In total, 12 local government areas (LGAs) (six
in both Kaduna and Ogun) were included in the study; the
LGAs were purposively selected to ensure epidemiological,
programmatic, cultural and geographic diversity. Data col-
lection sites are summarised in Table 1.
Data collection
Data was collected through participatory stakeholder work-
shops organised around two themes: (i) identification of
challenges that impacted the ability of frontline implemen-
ters to do their job well and (ii) finding solutions to help
address these challenges. Three workshops (one each with
teachers, CDDs and FLHF) were held in three LGAs per
state. There were on average 15 participants per workshop,
who were divided into sub-groups and asked to reflect on
their current experiences, programmatic challenges and
suggested improvements. Small groups fed back to the
plenary to allow for broader discussions.
In addition, two extra solution-focused workshops
were held with CDDs and teachers separately (each
cadre was split into smaller sub-groups based on gender
or year(s) of experience with MAM implementation) to
further explore in-depth solutions, from three additional
LGAs per state with eight to ten participants per work-
shop. The findings from the first round of workshops
informed the development of potential motivational
factors and solutions which enhanced the trustworthi-
ness of the study findings by allowing for a process of
‘member checking’ [20]. Participants then worked as co-
researchers to further develop the list of factors that
would increase their ability to perform well in their
roles, specifically related to training, supervision, motiv-
ation and incentives. The participatory nature of the
workshops allowed implementers to share ideas, com-
pare experiences and comment on the implementation
of MAM [21]. Each workshop lasted approximately 3 h.
The solution identification workshop stages are shown
in Fig. 1. During problem identification workshops with
FLHF, participants were also able to generate tangible
solutions for change. Consequently, to avoid overbur-
dening this cadre, who are very busy at the health facil-
ity, we chose not to conduct solution-focused workshops
with FLHF, but rather to draw on the data collected
from the first workshop.
Fig. 1 NTD frontline implementer’s framework
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Table 1 Study locations and reasons for selection
States LGAs selected Reasons for selection
Kaduna State Igabi • Located in the northern part of Kaduna
• It is mainly urban.
• Therapeutic coverage for onchocerciasis and lymphatic is higher than the state average
• Sociocultural tribe—mainly Hausa
• Therapeutic coverage for schistosomiasis is much lower than state average
• Therapeutic coverage for STHs is higher than state average
Ikara • Located in the northern part of Kaduna.
• It is mainly rural
• Sociocultural tribe—Hausa Fulani
• Therapeutic coverage for onchocerciasis and lymphatic is higher than the state average
• Therapeutic coverage for STHs is higher than the state average
• Therapeutic coverage for schistosomiasis is much lower than state average
Kachia • Located in the southern part of Kaduna.
• It is mainly urban.
• Has other socio-cultural groups.
• Therapeutic coverage for onchocerciasis and lymphatic is higher than the state average
• Therapeutic coverage for schistosomiasis and STHs is much lower than state average
• Sociocultural tribe—Adara, Gbagi and Ham
Jema’a (solution finding only) • Located in Southern Kaduna
• It is an urban.
• Shares a border with two other states.
• The therapeutic coverage for onchocerciasis and lymphatic filariasis is generally higher
than the state average.
• Therapeutic coverage for schistosomiasis and STHs is much lower than state average.
• Sociocultural tribe—Fantswam and Hausa Fulani
Kagarko (solution finding only) • Located in Eastern Kaduna
• It is largely rural.
• Shares a border with two other states.
• The therapeutic coverage for onchocerciasis and lymphatic filariasis slightly higher than
the state average.
• Therapeutic coverage for schistosomiasis is high due to the treatment of adult populations
and internally displaced people.
• Treatment for STHs did not take place during the 2016 annual treatment round
Sociocultural tribe—Koro and Gbagi
Kabau (solution finding only) • Located in Northern Kaduna
• It is largely urban.
• The therapeutic coverage for onchocerciasis and lymphatic filariasis higher than the
state average.
• Therapeutic coverage for schistosomiasis and STHs lower than state averages.
• Sociocultural tribe—Hausa and Fulani
Ogun State Yewa North • Located in western Ogun.
• It is a rural LGA
• Shares a border with Republic of Benin.
• An ethnic socio-cultural tribe (Yewa tribe).
• The therapeutic coverage for onchocerciasis and lymphatic filariasis is generally higher
than the state average.
• Therapeutic coverage for schistosomiasis and STHs lower than state averages.
Ijebu East • Located in eastern Ogun, mainly rural.
• Shares a border with two states.
• Home to the Ijebu tribe.
• The therapeutic coverage for onchocerciasis is higher than the state average.
• Lower for lymphatic filariasis, schistosomiasis and STHs.
Abeokuta North • Located in the central Ogun, a mix of rural and urban LGA.
• Mainly Egba tribes with some migrant population (Fulani herd’s men).
• Therapeutic coverage for onchocerciasis, lymphatic filariasis and schistosomiasis is generally
higher than the state average.
• STHs have a lower coverage than state average.
Remo North (solution finding only) • Located in the eastern part of the state, rural.
• Borders another state.
• Home of the Remo tribe.
• The therapeutic coverage for onchocerciasis is higher than the state average.
• Lower for lymphatic filariasis, schistosomiasis and STHs.
Imeko Afon (solution finding only) • Located in the western part of the state.
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Data analysis
All workshops were recorded and transcribed verbatim.
Notes were also taken for quality control and triangulation.
Data was analysed thematically using a coding framework
developed by the research team. The coding framework
was independently applied to the data by five members of
the research team and cross-checked between them for
consistency. Once all data had been coded, similarities and
differences within each code were reviewed to develop the-
matic charts which were then organised into themes and
subthemes [22].
Results
Technical support for frontline implementers
As described within the logic model by Naimoli et al.
[19], ‘technical support’ includes efforts by health sector
actors to ensure sound programme implementation and
management. In this study, we found this included (1)
training, (2) supervision, (3) human resources and work-
load and (4) timing of MAM.
Training
The training of frontline implementers in the studied
states followed a cascade structure, where the State NTD
team trained local area coordinators, who in turn trained
FLHF, who then trained and supervised CDDs. For
school-based deworming, the State NTD team and educa-
tion authorities trained selected teachers, who were then
expected to train other teachers in their schools.
This system of cascade training was described as prob-
lematic and ineffective. The information about the upcom-
ing training was communicated late, the duration was often
too short and many teachers and CDDs received very
limited or no training. Some felt that their training was too
basic, mainly covering how to calculate the dosage of medi-
cines. Many wanted a more comprehensive understanding
of NTDs, the symptoms and manifestations and how to
sensitise the community.
We were only informed on dosage and how to
measure on the dose pole, we need a structured and
effective training. (Participatory meeting with CDDs,
Ijebu Ode, Ogun State)
CDDs in Kaduna were unsure how to treat people with
physical disabilities and other complex conditions. The
messages during the training were inconsistent, and
there was no clear treatment guidance. As a result, many
CDDs could not determine the treatment dosage, and
patients with physical disabilities or complex needs were
left out of MAM.
Likewise, FLHF reported minimal training and know-
ledge on NTD programme implementation and a lack of
knowledge on how to handle adverse conditions and
stressed that not enough health facility staff are trained
to support the NTD programme which could affect their
ability to provide adequate training to CDDs.
Teachers reported insufficient numbers of school staff
trained to deliver MAM. In Ogun State, only one or two
teachers per school were invited, and in Kaduna, only
the head teachers were trained. The trained teachers
could not always cascade the training, as other teachers
thought that the trained teachers had received financial
incentives (which was not the case except for travel
allowances) and so should be the ones delivering MAM.
This significantly increased the workload of the initially
trained teachers or resulted in the untrained teachers ad-
ministering the medicines:
… some teachers did not cooperate with the
teachers that went for the training. They said that
since two of them went for the training, the two
should administer the drug for all the pupils.
(Participatory meeting with teachers, Abeokuta
North LGA, Ogun State)
Teachers felt unprepared and ill-equipped to manage
the challenges related to administering praziquantel. In
Kaduna, teachers reported cases of overdose which were
attributed to poor training. In Ogun State, there was a
reported confrontation between the teachers and the
parents of children who had experienced side effects.
Table 1 Study locations and reasons for selection (Continued)
States LGAs selected Reasons for selection
• Borders the Republic of Benin.
• It is a rural area.
• Home of the Yewa tribe.
• The therapeutic coverage for onchocerciasis, lymphatic filariasis,
schistosomiasis and STHs is lower than state average.
Ijebu Ode (solution finding only) • Located in the eastern part of the state.
• It is an urban area.
• Home of the Ijebu tribe.
• The therapeutic coverage for lymphatic filariasis, schistosomiasis and
STHs is lower than the state average.
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Training materials and methods were also criticised by
study participants. They wanted to have more interactive
and participatory training formats, using role play and
practical exercises. Training manuals were not always
available in the local language and were difficult to use.
Supervision
All study participants pointed out that supervision was
essential for the effective delivery of MAM. However,
many CDDs, particularly in Ogun, reported no supervi-
sion during MAM. The only time they communicated
with the FLHF was when they reported the data. CDDs
in remote communities were particularly concerned
about the lack of supervision, as they felt alone and
unsupported during MAM. Many CDDs wanted to see
their supervisors regularly and argued that this would
boost their confidence and increase their communities’
acceptability of MAM:
… if they supervise our work at the state and …
LGA level … they will know we are doing it; and
the community will know we are not lying … and
other community members … will … come forth.
(Participatory meeting with CDDs Abeokuta North,
Ogun State)
Teachers also reported the lack of support from the
health workers, particularly in the management of side
effects involving praziquantel. This was a major discour-
aging factor for the teachers, who wanted health sector
representatives to be present in schools during MAM:
Nobody comes from the health sector to supervise. If
those from the health sector come and supervise …
we will appreciate, and it will mean a lot.
(Participatory meetings with teachers, Kauru, Kaduna)
Health workers themselves acknowledged that supervi-
sion was often insufficient, largely due to the minimal
training received by the FLHF, their poor knowledge of
NTDs and insufficient time and other commitments. In
Ogun State, for example, only one or two staff per facil-
ity were assigned to oversee MAM, while the workload
required four or five people:
… after doing all the necessary work in the clinic you
will be forced again to do another programme like
this onchocerciasis … it is too stressful. (Participatory
meeting with FLHF, Abeokuta North LGA, Ogun
State)
In addition, some FLHF were unable to regularly visit
the communities due to the lack of funds for transporta-
tion. CDDs and teachers also complained about limited
time to report the MAM data and wanted more days to
be able to produce more complete and detailed reports.
Human resources and workload
All implementers reported insufficient human resources
available for MAM. Frontline implementers had to
deliver MAM alongside other routine activities, which
resulted in high workloads and low morale. In Kaduna,
the FLHF reported both insufficient numbers of CDDs
and the lack of health personnel to support them:
There is not enough human resources … we don’t
have enough CDDs to go around and administer to
everyone, we also want more staff as health workers
to assist in this Program. (Participatory meeting with
FLHF, Ikara LGA, Kaduna State)
Some longstanding CDDs pointed out that their work-
load had increased significantly, and many of their
colleagues had dropped out due to heavy workloads and
the lack of incentives to compensate for CDDs’ time. As
a result, the remaining CDDs had to cover larger geo-
graphic areas and more scattered and isolated communi-
ties. CDDs were also asked to deliver medicines more
frequently, as the NTD programme had integrated more
diseases and expanded. For example, in some communi-
ties, CDDs distributed ivermectin and albendazole, and
2 weeks later, they distributed praziquantel. This led to
fewer individuals volunteering for the CDD role, while
those who continued to volunteer felt demotivated and
became progressively disengaged. CDDs in urban set-
tings experienced different types of challenges but also
wanted to have more CDDs because many urban dwell-
ings included multiple households or many people living
in the same household, as one CDD explained:
CDDs were not enough because you find up to 50
women in a household … you get tired in one
household. (Participatory meeting with CDDs, Kaduna
North, Kaduna)
Timing of drug distribution
Teachers reported that MAM sometimes coincided with
the exam period, which was busy and stressful. They
requested that the NTD programme considered organis-
ing MAM in the first 2 weeks of the school term, which
was usually a period with less activity.
CDDs requested that either MAM occurs in the dry
season or they are provided with bicycles, motorcycles
or money to cover the costs of transportation:
Activities are carried out during rainy season and
documents are in danger of being ruined, particularly
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the register … there is a need for them to be given
bags, umbrellas and if possible rain coats.
(Participatory meeting with CDDs, Kaduna LGA)
Social support
The findings in this theme were organised into three sub-
themes: (1) drug distributor selection, (2) community sen-
sitisation and (3) affiliations with the health system.
Drug distributor selection
Many study participants argued that the process of
selecting CDDs was important to ensure community
ownership of and support for MAM. However, in many
cases, CDDs were selected by village heads or health
facilities due to the lack of time and resources to con-
duct community meetings. In both states, this selection
process resulted in the reduced acceptability of MAM
compared with community-selected CDDs, especially in
nomadic (Fulani) populations, who did not accept medi-
cines from a non-Fulani CDD:
… more CDDs should be recruited because some
Fulani do not accept medicine when non-Fulani CDD
goes to them for medication. (Participatory meeting
with CDDs, Kauru LGA, Kaduna State)
Some CDDs suggested recruiting more females, particularly
in some areas of Kaduna where the cultural norms did not
permit men from outside the kinship circle to enter houses.
Community sensitisation
Community sensitisation was described as a key element
of MAM. However, in many cases, the time and resources
allocated to community sensitisation were minimal, which
impacted on community awareness and acceptability of
medicines, particularly in schools:
That awareness … is still very very very low. The
awareness [campaign] was very short and … many
parents did not allow their children to partake in the
deworming exercise. (Participatory meeting with
teachers, Imeko Afon LGA, Ogun State)
CDDs and teachers recommended the involvement of a
wider range of stakeholders. Teachers recommend involv-
ing both school management committees and parent-
teacher associations and displaying posters ahead of the
deworming campaign. Involving traditional rulers and
community leaders and raising awareness via radio,
churches and mosques, with education materials being
produced in both English and the local languages, were
also recommended. Posters were thought to be important,
particularly in the nomadic Fulani groups.
Affiliation with the health system
Both CDDs and teachers wanted to be affiliated with the
health system to gain respect in their communities.
Study participants suggested having some form of offi-
cial identification, such as ID cards, branded T-shirts,
caps and hijabs with the government logos and informa-
tion about treatment:
T-shirt will motivate the distribution of medicines
because some community members, especially
Fulani, only cooperate when they see such
identification …. (Participatory meeting with CDD,
Kauru LGA, Kaduna)
Incentives and logistics
Three key sub-themes were identified here: (1) commu-
nity feedback and recognition, (2) financial remuneration
and (3) adequate equipment and resources.
Community feedback and recognition
Positive feedback from programme beneficiaries was
reported to be a major motivating factor; both teachers
and CDDs described feeling happy and fulfilled when
they received positive feedback from the community.
Study participants also wanted more feedback from
the health sector and to be acknowledged as contribu-
tors to population health. CDDs wanted appreciation
from their supervisors, certificates or preferential treatment
at local health centres. Teachers wanted appreciation from
the parents, the head teacher and the education authorities:
… thank you or just basic … appreciation would be
sufficient … a text message from the higher authority.
(Participatory meeting with CDDs, Ijebu Ode, Ogun)
Financial remuneration
Both CDDs and teachers talked about a need for finan-
cial support. For some, this was to cover travel expenses
to attend training, collect medicines and access commu-
nities. For others, this meant compensation for their
time, additional workload and stress related to MAM.
You see, some of us, we want to participate in this
thing [MAM], [but] there should be provision for us.
Because … we have … work in the school … the work
is so much that there should be remuneration to
encourage us … and make us happy. (Participatory
meeting with teachers, Ijebu East LGA, Ogun State)
CDDs also argued that engaging in MAM without any re-
muneration was demotivating, particularly when people
had to leave their businesses and livelihood activities. Some
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CDDs preferred to engage with other health programmes,
such as the polio campaign where they received better
financial remuneration.
Adequate equipment and resources
All participants talked about the need to improve logis-
tical support for MAM. The key resources mentioned
were transportation, bags to carry programme docu-
ments and sufficient quantities of registers and measur-
ing sticks. Teachers said that giving medicines to school
children required access to clean water, which many
schools did not have. They suggested that either the
NTD programme should provide clean drinking water at
the time of MAM or parents should be instructed to
send water with their children to school.
Many frontline implementers reported delays with
procurements as well as shortages of medicines. Both
FHLF and CDDs reported that the delivery of medicines
via the ward focal persons often delayed distribution and
requested that drugs be sent directly to the health cen-
tres for distribution to the CDDs. Teachers in Kaduna
requested that the medicines be delivered at least 1 week
before MAM.
CDDs experienced drug shortages because of the in-
correct census data. In these cases, CDDs were accused
of deliberately missing out individuals or giving out
drugs in return for incentives:
It becomes a challenge when the drug finishes …
community members start … accusing us that we
gave the drug to those who give us more
incentives. (Participatory meeting with CDDs Kauru
LGA, Kaduna)
A summary of the challenges and solutions proposed
by frontline implementers, as well as key variations by
context and provider ‘type’, can be viewed in Table 2.
Discussion
FLHF, teachers and CDDs are the critical link in the health
system for implementation of the NTD programme in
endemic communities. Hence, their motivation for better
engagement with communities and prompt addressing of
programmatic challenges is key to significantly improve
their performance and the success of the NTD programme
[13, 16]. In addition, CDDs, teachers and FLHF work across
health initiatives and so understanding how they can be
better supported within the NTD programme has potential
to strengthen health systems and improve UHC.
Within our discussion, we draw on our adaptation of
the Naimoli Framework (Fig. 2) to explore how health
systems and communities, as part of the community
health system, must collaborate effectively to address the
support needs of frontline implementers and put in
place processes to fully achieve the objectives of the
NTD elimination programme. The ‘implementers frame-
work’ presents a platform to discuss performance criteria
that could be improved through understanding and
addressing the motivations of FLHF, CDDs and teachers
involved in MAM in terms of outputs, outcomes and
overall impact. Performance criteria identified from the
results of this study are shown in Table 3 and are dis-
cussed throughout the discussion. We have indicated in
brackets after each heading which performance criteria
the section refers to enabling a better understanding of
the relationship between the three levels of the model.
Technical support
Strengthening capacity of FLHF to implement NTD
programme and support CDDs and teachers (output and
outcome)
CDDs and teachers need the necessary technical support
in the form of training and supervision from the health
system to enable them to perform efficiently in their role
[23, 24]. As in other studies, our findings emphasised
that there are challenges in the quality, duration and
content of training that leave gaps in knowledge neces-
sary to successfully and confidently educate communi-
ties and manage side effects [25]. Inadequate training
leads to poor motivation of frontline providers in NTD
programmes and has been reported to negatively impact
on adherence of community members to MAM as pro-
viders face challenges in convincing community members
that they have a good understanding about the medicine
they are distributing [24]. Knowledge gaps were exacer-
bated when treating certain population groups, such as
people living with physical disability or other complex treat-
ment cases, consequently affecting equity of programme
treatment coverage.
Although National NTD programme guidelines in many
countries indicate that health education on NTDs and the
treatment programme should be provided to community
members by CDDs, only a few received adequate training
for this to happen [26, 27]. Adequate and regular training
has been shown to be a major motivation for performance
and retention of frontline implementers [28–30]. FLHF
who are responsible for providing training and supervision
for CDDs during programme implementation reveal that
they feel ill-equipped to deliver these adequately. This lack
of training capacity then cascades down to CDDs, as
found in this study, and has a negative impact on training
quality, content, style and level of supervisory support.
It is imperative that the health system builds the capacity
of the FLHF to deliver on their role by providing them with
adequate training on NTD programme implementation.
This will enable them to provide adequate training and
supportive supervision to CDDs and teachers who are
Oluwole et al. Human Resources for Health           (2019) 17:79 Page 9 of 16
Table 2 Summary of challenges and solutions in form of support required for optimal performance of frontline implementers
Challenges Solutions
Technical support
FLHF • Minimal training and knowledge on NTD programme
implementation leave FLHF staff feeling unable to provide
supportive supervision to implementers.
• Lack knowledge of what to do in case of adverse event
in children.
• Inadequate human resources result in FLHF feeling overburdened
with daily responsibilities at the clinic and limited time to move
around for supportive supervision during MAM.
• Inadequate number of distributers.
• Medicine distribution channel through the focal people results
in delay in distribution of medicines.
• Medicine arriving during the raining season makes it difficult to
reach some endemic communities.
• FLHF staff want knowledge on how to handle children
with adverse event during implementation (Kaduna).
• FLHF staff request that all health workers be trained on
NTD programme implementation rather than selected
few (Ogun).
• Government should employ more health workers.
• More CDDs should be recruited and more health workers
to assist in programme implementation.
• FLHF staff want NTD medicines to be send to them
directly and not through ward focal person to avoid
delay in distribution to CDDs (Kaduna).
• Medicines should arrive in the state during the dry
season when all communities are accessible.
CDDs • Training time was short and rushed, and in some cases, CDDs
were only informed on dosage and how to measure on the dose
pole not what is expected in their role.
• Training in English hinders understanding of material (Ogun).
• CDDs not confident when determining treatment dosage for rare
scenarios like people living with physical disabilities that prevent
them from standing beside the dose pole.
• The CDDs are over-burdened with work load as they had to
distribute to large populations and in more than one
community (Kaduna).
• Time for reporting is too short.
• Not enough supervision.
• Duration of training should be 3 h and facilitator should
arrive on time.
• Use of local language, role play and pictorial training
materials during training for better
understanding (Kaduna).
• Training content to include how to handle side effects
and determine medicine dosage for people living with
disabilities to increase confidence in medicine
administration (Kaduna).
• Adequate time should be given for distribution and
reporting to allow CDDs to do a thorough job and
capture those absent during initial visit (Kaduna).
• More CDDs should be recruited based on the population
of the community.
• Adequate supervision during implementation gives CDDs
opportunity to inform supervisors of challenges and get
immediate feedback on what to do.
• Adequate training and time to fill the recording sheets
for reporting.
Teachers • Inadequate quality of training which is not detailed enough for
teachers to understand all they need to know. In Ogun, some
teachers were not trained at all.
• Some trainers do not have deep knowledge about the diseases
and the programme, hence unable to cascade training effectively.
• Short notice of training time resulted in many teachers missing the
training or arriving late (Ogun).
• Training venue not always appropriate for learning.
• Training was not interactive or participatory.
• Only one or two teachers are trained for medicine distribution.
• Lack of supervision will create mistakes.
• They have challenge using the reporting tools.
• Nobody from the health sector was available to support medicine
administration in school.
• Reporting time is too tight for them to do a thorough job.
• Have regular training (once/twice every year).
• School teachers should be trained rather than head
teachers since head teachers can be transferred to other
schools anytime (Kaduna).
• Use simple training manuals to guide teachers during
implementation. Should contain types of food children
can eat on the day of administration.
• Include training on how to handle side effects to
boost confidence.
• Training on how to use the record sheet for
effective reporting.
• More teachers to be trained to distribute medicines, the
number should depend on the population of the schools.
• Supervision should include access to health personnel
from the Ministry of Health and the NGO supporting the
programme to ensure staff are doing the right thing.
• Supervision should be supportive and not for discipline
which will motivate teachers to work faster and easier.
• The number of days for reporting should be increased to
allow adequate time to submit a detailed report.
Social support
FLHF • CDDs imposed on communities by politicians or community leaders
are not accepted by the community leading to rejection of medicines.
• Acceptability of the programme is poor in some communities
including non-indigenous tribes.
• CDDs should be selected from within their community
to enhance community acceptability of the medicines.
• Traditional rulers to be involved and sensitised about the
importance of the programme.
• Better sensitisation of tribes by meeting with their
leaders or someone that can talk to them in their
language, then recruit CDDs from that tribe.
CDDs • CDDs not from communities they served: rejection of medicines
by nomadic Fulani’s.
• People refused medicine due to different perceived needs; they
are hungry.
• Recruitment of CDDs from communities they serve;
recruit nomadic Fulani CDDs to increase uptake of the
medicines by the Fulani community (Kaduna).
• Sensitisation of community on the importance and
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Table 2 Summary of challenges and solutions in form of support required for optimal performance of frontline implementers
(Continued)
Challenges Solutions
• Most men in the community (Kaduna) refuse male CDDs access
to houses.
• People refused the medicine because of side effects.
• Time given for medicine administration is short.
benefit of the medicine.
• More female CDDs should be recruited to gain access to
houses that males CDDs cannot enter.
• Traditional rulers to be informed separately by means of
a circular so they can use their town criers to spread the
news (Ogun).
Teachers • Some parents do not allow their children to collect the
medicine
because of socio-cultural beliefs (Kaduna) or they do not
trust the
source of the medicine (Ogun).
• Teachers’ workload increases on the day of medicine
administration
as they must also teach on those days.
• Sensitisation of parents through Ministry of Education.
School-based management committee (SBMC) and PTA
should also be involved in sensitisation of parents.
• Increase public awareness of the programme using mass
media, radio jingles, posters and sensitisation of
community leaders, the mosques and churches 2–3
months before implementation of MAM (Kaduna).
• Inform and seek the consent of parents for at least 2
weeks before implementation (Ogun).
• Post banners in both English and Hausa languages at the
school gate a week before implementation to raise
awareness among parents.
• Teachers assigned to administer medicine to pupils
should be free from other responsibilities for that day.
Incentives
FLHF • FLHF give their own money to CDDs for transportation, refreshments
and materials like exercise books for reporting.
• FLHF staff could not travel to supervise CDDs due to lack of transport.
• No incentives for CDDs, other health programmes supply incentives.
• Lack of incentives discourages CDDs who disengage with the
programme when other health programmes offer incentives.
• Adequate transportation allowance or access to a
motorbike should be provided for medicine distribution
in hard-to-reach areas.
CDD • CDDs spend their own money to reach some communities,
photocopy forms, transportation, purchase stationary and pure
water sachets for people.
• No incentives from the programme like other health programme
demotivate CDDs.
• Communities do not provide small incentives as they believe CDDs
have been paid by government.
• Medicine distribution during raining seasons prevents CCDs from
working on their farms.
• Lack of medicine result in CDDs being accused of marginalising
some community members.
• Adequate transportation allowance, registers and
stationary should be provided for CDDs, especially for
hard-to-reach areas to prevent out of pocket spending.
• Incentives should be provided to encourage
implementers, e.g. financial remuneration, provision of
uniforms, ID cards, commendation from a higher
authority like Ministry of Health, secure employment at
the health facility (Ogun) and involvement in other
health programmes.
• Medicines distribution should be done during dry season
(January–March).
• CDDs want more medicine to be available to cater for
increased population that were not captured during
census update (Kaduna).
Teachers • There is no quality drinking water in schools, so teachers find it
difficult to administer medicines to pupils.
• Delay in medicine distribution to schools in hard-to-reach areas.
Many schools could not get medicine on time; teachers visited the
medicine dispensary point several times before they could collect
medicine for distribution in their school (Ogun).
• Inadequate transportation allowance or delays in receiving payment.
• Exam period is a poor time for medicine administration.
• Medicine administration disrupts the academic activities as they
must suspend lessons to give the medicines.
• There are no incentives for teachers’ efforts in medicine administration.
• School authority should make clean water available for
pupils taking medicine or pupils could be encouraged to
bring clean water from home on the day of medicine
administration (Ogun).
• Timely provision of the medicines, at least 1 week before
implementation day (Kaduna) or on the day of
training (Ogun).
• Transportation allowance for teachers should be based
on distance (Kaduna).
• Transport allowance to be paid by cash and not into
bank account (Ogun).
• Medicine administration should take place within 2
weeks of resumption when academic activities have not
commenced fully.
• Provide incentives, e.g. financial; commendations from
head teachers, parents and Ministry of Education; award
of certificate of participation; provision of food on
‘Teachers’ Day’ or during festive period
(Christmas and Salah).
NB: The challenges and solutions outlined in the table do not always directly correlate.
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unskilled health workers with direct interaction with the
community.
Developing or adapting a curriculum and materials to
train CHWs A key output linked to improved perform-
ance for NTD programmes is to have a highly motivated,
knowledgeable and competent NTD workforce with
good self-esteem for MAM. Therefore, it is important
that the health system develops a more robust curricu-
lum and training material or guide for FLHF, so staff are
able to deliver effective training [31, 32]. FLHF, CDDs
and teachers expressed a need for a curriculum that has
more interactive, participatory training styles and pictor-
ial training materials to help trainees remember and
apply knowledge. Furthermore, teachers want a simple
training manual to guide them during implementation,
especially as they lack support from the health system.
Interactive training curricula that allow providers to
engage with the content in practical and similar settings
to those they will encounter on the job have also been
recommended for CHWs [33]. A lack of sufficient train-
ing materials to help FLHF facilitate training and to help
CDDs and teachers answer questions and concerns can
result in refusal and non-acceptability of the programme
by community members, a key outcome within the
model [25].
Training duration should be a key consideration in the
delivery of such curricula as this was a source of disap-
pointment by CDDs and teachers. WHO recommends
that training for CDDs is 1 day long [34]; however, as
found here and in other MAM studies, this is often not
the case [24]. In Kenya, CDDs mentioned that the train-
ing session was brief, hurriedly done and not a full day
[23]. A study in compliance with MAM in India by Babu
et al. [35] reported that the levels of adherence were
higher in areas where the training programme for health
workers and drug distributor lasted as long as recom-
mended [35]. Understanding the reasons why training is
shortened or inadequate at the different cascade levels is
important and should be further researched and ad-
dressed. Training length and content could be improved
by including specific timings to ensure the training is
the recommended duration of a full day, with exercises
that clearly indicate how to facilitate an interactive ses-
sion that also includes role play and opportunities to
practise new skills [33, 34].
Consistent evaluation of training programmes as a way
to improve and ensure quality and effective training has
been recommended in the literature [33]. Other recom-
mendations include regular feedback from frontline im-
plementers that is acted upon to improve the training
process and regular monitoring through the use of pre-
tests, post-tests and self-assessments [33].
Supportive supervision (output)
The need for supportive supervision as a key mechanism
to improve the performance of frontline implementers is
well reported [12, 31]. The CDDs and teachers here
wanted better supervision to enhance their ability to
handle side effects, demonstrate to the community that
they are supported and thus should be trusted, and dis-
cuss challenges and learn through timely feedback on
their performance.
Minimal or no supervision and support has been re-
ported in other MAM studies. In a qualitative study in
Fig. 2 Solution identification workshop stages
Table 3 Performance criteria that could be improved through
understanding motivations of FLHF staff, CDDs and teachers
involved in MAM
Performance criteria Definition
Output • Better motivated workforce with job satisfaction
• High self-esteem and confidence
• Availability and readiness to work
• Improvement in competences
Outcome • Trust established with communities resulting in
increased drug acceptance
• Communities well informed about the NTD
programme and diseases
• Reduced number of refusals
• Reduced absenteeism
• Enhanced management of side effects
Impact • Increased treatment coverage
• Changes in disease status
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Kenya, nearly half of CDDs reported lack of supervision
from health staff as one of the factors responsible for
their low motivation [23]. There should also be consid-
eration of how to potentially integrate CDD supervision
into the formal health system by better integrating them
into the health workforce development and logistics
management [19]. This could include a schedule of
supervision with adequate tools or checklists that con-
sider individual performance measures and challenges
faced by CDDs [19] and could include adapted versions
for teacher supervision.
Human resources needed for NTD programme
implementation (output)
The number of teachers and CDDs needed to implement
the NTD programme is high and dependant on two factors:
the population of the communities and the distance of one
community to another. According to the guideline for
implementation of the NTD programme, each community
is expected to recommend one CDD or more, depending
on the population (ratio 1:100 persons) [36]. In practice,
this is not the case as CDDs complained of high workloads
and requested for recruitment of more CDDs to support
them on the job. In some cases, more than one CDD was
selected to serve the community, but this number reduced
over time as some CDDs disengaged from the programme.
Population to CDD ratio is one of the critical factors found
to be significantly associated with high coverage rates as ob-
served in areas where ratio of CDD to population is high
[37, 38]. Studies in Nigeria, Yemen, Ghana and Mali have
shown that the unrealistically high ratios of populations to
be treated to drug distributors [38–41] contribute to de-
creased motivation and attrition of drug distributors [37].
The challenge of inadequate human resources needs to be
addressed if the NTD elimination goal is to be achieved, as
potentially many at-risk groups will be left behind, leading
to inequalities in accessing NTD medicines. In places with
high population, more CDDs should be recruited and more
teachers trained to administer drugs during school-
based deworming. Recruitment of more CDDs to join
the workforce could be a responsibility of the community as
this would support in reducing workload. There are also
models of community support in supervision structures.
This brings different components of Naimoli’s model to-
gether (technical and social support) under the responsibility
of the community to encourage effective implementation of
the NTD programme.
Social support (outcome and impact)
Social support provided by communities is achieved
when effective sensitisation with community members,
leaders and influential community structures, such as re-
ligious institutions, takes place [42]. However, all imple-
menters mentioned that poor awareness in communities
about the programme and a lack of information about
MAM resulted in poor uptake. Studies in Uganda and
Tanzania have also found this and demonstrated that
compliance with treatment and prevention methods is
negatively impacted by poor sensitisation [25, 27, 43].
Research from here and other studies recommends that
sensitisation should address negative beliefs, anxieties
and local concerns about the medicines and include
awareness on the personal risk of NTDs, the need for re-
peated treatment with the medicine and the reason for
using height and weight to identify dosage [25, 27, 42].
Another component of the NTD programme designed to
increase community support is for the community to de-
cide when, where and how to distribute medicines through
participatory meetings and the selection of CDDs [44, 45].
However, CDDs and FLHF described how a lack of com-
munity participation in CDD selection led to a reduction in
community ownership of the programme. The critical im-
portance of ensuring the participatory selection of CDDs
over preferential selection by community or religious
leaders or health system officials has been well documented
as critical to programme success and medicine acceptance
[27, 46]. Other studies have attributed refusal to the use of
a CDD that is not from that community [46, 47]. This is
demonstrated as CDDs here stress the importance of
recruiting CDDs from Fulani communities who can navi-
gate the cultural beliefs of this group. It is important that
CDDs speak the local language, understand the cultures
and can build trust [24, 27]. In addition, the gender of the
CDD is important for household entry, particularly in
northern Kaduna. The use of female and male CDDs will
help ensure prompt, equitable and quality health care deliv-
ery and also ensure accessibility, equity and trust in health
care services [42].
For school-based deworming, teachers reported poor
awareness and fear of side effects as the main reasons
for parents refusing to allow their children to take part
in MAM. This finding is similar to that reported by
Musuva et al. [48] in Kenya, where parents mentioned
the poor and ineffective sensitisation strategy as a reason
for the non-participation of some children, especially the
non-enrolled children. Haselow et al. [49] emphasise the
need for IEC materials and sensitisation activities that
focus on identification and prompt referral to the health
sector after side effects. They also mention the need to
provide information on the reasons why side effects hap-
pen, their frequency and prognosis to stop rumours and
allay fears of both the end users and teachers [49]. The
teachers in Ogun suggest that consent is taken and
awareness raised 2 weeks before MAM so that parents
have time to ask questions and understand the need for
children to take the medicine.
Teachers’ suggestions of additional methods of sensitising
the community include the use of local radio stations,
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parents’ meetings, meetings with village heads and
community chiefs and radio and television announce-
ments, all of which are like those identified in a similar
study in Kenya [48].
Understanding how community social support can be
created and sustained will facilitate better outcomes and
impact within the NTD programme and ensure no one
is left behind.
Incentives and logistics (outcome and impact)
Incentives are a major motivating factor mentioned by
CDDs and teachers. Incentives for CDDs were personal,
financial and non-financial [42]. Feedback and recognition
from both the community and the health system are per-
sonal motivating factors for frontline implementers, coming
in the form of awards or certificates of training, to show
they are linked with the health system. Feedback and recog-
nition from the community and health system like a letter
of recommendation that contributes toward continued pro-
fessional development, and in some cases to formal integra-
tion of the CHW/CDD cadre into the health system, is
highly beneficial to improving programme delivery [50].
Reflecting the findings of Njomo et al. [23], implemen-
ters mentioned non-financial incentives linked to inad-
equacy of resources and logistics such as insufficient
registers, delay in medicine supply and insufficient medi-
cine as key factors that demotivate implementers. There-
fore, it is important that adequate logistics are provided
to avoid such problems.
Financial incentives were reasons for insufficient human
resources for drug distribution, poor performance and
high attrition of distributors. Similar findings have been
reported in other parts of the country [12] as well as in
other countries like Kenya [42], Mali [38] and Uganda
[27], especially because other health intervention pro-
grammes, like malaria and HIV, give incentives [51, 52].
As in many other countries, including Nigeria, motivation
of CDDs and teachers has increasingly become a chal-
lenge, especially for CDDs who temporarily leave their
personal occupations to distribute drugs [25].
A number of studies have argued that voluntarism
without motivation is not sustainable and therefore rec-
ommend the systematic use of multiple incentives based
on the different contexts [42]. For example, incentives
for a drug distributor in an urban centre may be differ-
ent from a drug distributor in a rural area. The integra-
tion of volunteers into other health and development
programmes as a form of motivation and sustainability
is also an option that may be explored [53]. However,
the question of the capacity of these CHWs to handle
the volume of information from different programmes is
a concern as they may become inefficient if their task is
overwhelming [42]. There is a need to consolidate evi-
dence for decision-makers to help them understand how
to provide realistic solutions to the problem of motivat-
ing volunteers. Although the study was conducted in six
different LGAs in each state, similarities in the percep-
tions of frontline implementers regarding the challenges
and suggested solutions were evident. This supports the
generalisability of these study findings to other settings
within Nigeria. However, differences which were shaped
by the broader socio-cultural context within each state
emerged. For example, CDDs in Kaduna clearly requested
for the recruitment of additional female CDDs to increase
access; however, CDDs in Ogun State did not see this as ne-
cessary since they did not have access issues (see Table 2).
Additionally, FLHF staff in Kaduna want NTD medicines to
be sent to them directly and not through the ward focal per-
son to avoid delay in distribution to CDDs; however, FLHF
staff in Ogun do not have this problem as the medicines are
sent directly to them and not through ward focal person.
Kaduna could learn from the medicine supply chain channel
used by Ogun NTD to avoid delay in medicine supply to
CDDs.
Conclusion
Our findings have shown that frontline implementer per-
formance is largely impacted by the support (technical,
social, incentives and logistics) provided by health systems
and communities during intervention delivery. As NTDs
are viewed as a litmus test for universal health coverage,
the lessons shared here could cut across other programmes
aiming to achieve equitable access to health. It is therefore
critical to strengthen the collaboration between health sys-
tems and communities so that together they can jointly
provide the necessary support for frontline implementers to
improve the health of their communities. The provision of
supporting factors in a timely and adequate manner is likely
to contribute to a better motivated, competent, confident
and satisfied health workforce for NTD programme deliv-
ery which will strengthen the health system overall. CDDs,
teachers and FLHF work across health interventions, and
so understanding what optimises their performance is crit-
ical to achieving UHC. Outputs linked to the provision of
both community and health systems support are then likely
to contribute to better programme outcomes including
medicine acceptance and disease awareness, which in turn
will contribute to the control and elimination of NTDs.
This research highlights a need for consolidated, easily
accessible and understandable evidence on frontline im-
plementers’ experiences as well as a concentrated effort to
consult health workers, teachers and CDDs in the plan-
ning and implementation of health interventions through
regular feedback before, during and after interventions.
Study limitations
A limitation of the study is that the solutions were de-
veloped with different groups of individuals to those
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who identified problems; despite this limiting factor,
new challenges were not identified in the solution devel-
opments which contribute to supporting the generalis-
ability of findings to the study states. Solutions identified
by FLHF could be explored further and are a potential
area for future research.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12960-019-0419-8.
Additional file 1. Nigeria NTD Multi-Year Master plan (2015-2020)
Additional file 2. Standard Operating procedure for Supply chain
management for NTD medicine
Additional file 3. Standard Operating procedures for Neglected Tropical
Disease (NTDs) Elimination in Nigeria
Abbreviations
CDDs: Community drug distributers; FLHF: Frontline health facility staff;
MAM: Mass administration of medicines; NTDs: Neglected tropical diseases;
UHC: Universal health coverage
Acknowledgements
We appreciate the support of Ms. Karen Miller who provided editorial review
of this manuscript. I appreciate the Research Assistants who took part in the
data collection for their dedication during the study. These were Mathew
Ayegboyin, Azeez Abolaji, Bolanle Surakat, Bukola Olagunju, Omotayo Awere,
Nike Fapohunda, Adebisi Faneye, Emiola Kafil Adeyemi Adeyiga, Hammed
Mogaji, Foluke Oladapo Noela Gwani, Hannah Ojone Hussaini, Samson
Ayuba, Emmanuel Kachiro, Dupe Yahemba, Emmanuel Kachiro, Atom Ezra,
Hauwa Usman and Mohammed Danjuma.
Authors’ contributions
AO, LD, LL, KS, OO, SI, RD, EE, RT ST and KO contributed to the design of the
study. AO, LD, LL, KS, OO, EE, RT ST and KO were involved in the data
collection. LD, KO, RD and ES reviewed the quality of data collected. AO, KS,
LD and KO did the analysis. AO, LD and KO prepared the first draft of the
manuscript. All authors reviewed and contributed to the final version of the
manuscript. All authors read and approved the final manuscript.
Funding
This project was funded by COUNTDOWN project (Grant ID – PO 6407)
which is a multi-disciplinary research consortium dedicated to investigating
cost-effective, scaled-up and sustainable solutions, necessary to control and
eliminate the seven most common NTDs by 2020. COUNTDOWN was
formed in 2014 and is funded by UKAID, part of the Department for Inter-
national Development (DFID). The funding body had no role in the design
of the study, data collection, analysis and interpretation of data and in writ-
ing the manuscript.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to confidentiality but are available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
The ethical approvals for this study were obtained from the National Health
Research Ethics Committee of Nigeria (NHREC) with assigned number
NHREC/01/01/2007 and the Liverpool School of Tropical Medicine research
ethics committee review board with assigned number LSTM REC 15-043RSa.
All participants signed an informed consent form before they were allowed




The authors declare that they have no competing interests.
Author details
1Sightsavers, Nigeria Country Office, 1 Golf Course road, PO Box 503, Kaduna,
Kaduna State, Nigeria. 2Liverpool School of Tropical Medicine, Liverpool,
United Kingdom. 3Sightsavers, Nigeria Country Office, University of Jos, Jos,
Nigeria. 4University of Ibadan, Ibadan, Nigeria. 5Federal Ministry of Health,
Abuja, Nigeria. 6Sightsavers, UK, Haywards Health, UK.
Received: 5 April 2019 Accepted: 20 September 2019
References
1. Liese B, Rosenberg M, Schratz A. Programmes, partnerships, and
governance for elimination and control of neglected tropical diseases.
Lancet. 2010;375:67–76.
2. Manderson L, Aagaard-Hansen J, Allotey P, Gyapong M, Sommerfeld J.
Social research on neglected diseases of poverty: continuing and emerging
themes. PLoS Negl Trop Dis. 2009;3:e332.
3. Theobald S, MacPherson EE, Dean L, Jacobson J, Ducker C, Gyapong M,
Hawkins K, Elphick-Pooley T, Mackenzie C, Kelly-Hope LA, et al. 20 years of
gender mainstreaming in health: lessons and reflections for the neglected
tropical diseases community. BMJ Glob Health. 2017;2(4):e000512.
4. Weiss MG. Stigma and the social burden of neglected tropical diseases.
PLoS Negl Trop Dis. 2008;2:e237.
5. Bailey F, Eaton J, Jidda M, van Brakel WH, Addiss DG, Molyneux DH.
Neglected tropical diseases and mental health: progress, partnerships, and
integration. Trends Parasitol. 2019;35:23–31.
6. Bangert M, Molyneux DH, Lindsay SW, Fitzpatrick C, Engels D. The cross-
cutting contribution of the end of neglected tropical diseases to the
sustainable development goals. Infect Dis Poverty. 2017;6:73.
7. Hotez PJ, Kamath A. Neglected tropical diseases in sub-Saharan Africa:
review of their prevalence, distribution, and disease burden. PLoS Negl Trop
Dis. 2009;3:e412.
8. Molyneux DH, Savioli L, Engels D. Neglected tropical diseases: progress
towards addressing the chronic pandemic. Lancet. 2017;389:312–25.
9. Smith J, Taylor EM. What is next for NTDs in the era of the sustainable
development goals? PLoS Negl Trop Dis. 2016;10:e0004719.
10. Fitzpatrick C, Engels D. Leaving no one behind: a neglected tropical disease
indicator and tracers for the Sustainable Development Goals. Int Health.
2016;8(Suppl 1):i15–8.
11. Duamor CT, Datchoua-Poutcheu FR, Chounna Ndongmo WP, Yoah AT,
Njukang E, Kah E, Maingeh MS, Kengne-Ouaffo JA, Tayong DB, Enyong PA,
Wanji S. Programmatic factors associated with the limited impact of
Community-Directed Treatment with Ivermectin to control Onchocerciasis
in three drainage basins of South West Cameroon. PLoS Negl Trop Dis.
2017;11:e0005966.
12. Emukah EC, Enyinnaya U, Olaniran NS, Akpan EA, Hopkins DR, Miri ES,
Amazigo U, Okoronkwo C, Stanley A, Rakers L, et al. Factors affecting the
attrition of community-directed distributors of ivermectin, in an
onchocerciasis-control programme in the Imo and Abia states of south-
eastern Nigeria. Ann Trop Med Parasitol. 2008;102:45–51.
13. Krentel A, Gyapong M, Mallya S, Boadu NY, Amuyunzu-Nyamongo M,
Stephens M, McFarland DA. Review of the factors influencing the
motivation of community drug distributors towards the control and
elimination of neglected tropical diseases (NTDs). PLoS Negl Trop Dis. 2017;
11:e0006065.
14. Fleming FM, Matovu F, Hansen KS, Webster JP. A mixed methods approach
to evaluating community drug distributor performance in the control of
neglected tropical diseases. Parasit Vectors. 2016;9:345.
15. Titaley CR, Damayanti R, Soeharno N, Mu’asyaroh A, Bradley M, Lynam T,
Krentel A. Assessing knowledge about lymphatic filariasis and the
implementation of mass drug administration amongst drug deliverers in
three districts/cities of Indonesia. Parasit Vectors. 2018;11:315.
16. Krentel A, Gyapong M, Ogundahunsi O, Amuyunzu-Nyamongo M,
McFarland DA. Ensuring no one is left behind: urgent action required to
address implementation challenges for NTD control and elimination. PLoS
Negl Trop Dis. 2018;12:e0006426.
17. Brieger WR, Otusanya SA, Oke GA, Oshiname FO, Adeniyi JD. Factors
associated with coverage in community-directed treatment with
Oluwole et al. Human Resources for Health           (2019) 17:79 Page 15 of 16
ivermectin for onchocerciasis control in Oyo State, Nigeria. Trop Med
Int Health. 2002;7:11–8.
18. Ministry of Health, Nigeria. Neglected tropical diseases, Nigeria Multi-Year
Master Plan 2015–2020. Abuja; 2015.
19. Naimoli JF, Frymus DE, Wuliji T, Franco LM, Newsome MH. A community
health worker “logic model”: towards a theory of enhanced performance in
low- and middle-income countries. Hum Resour Health. 2014;12:56.
20. Denzin NK, Lincoln YS. Collecting and interpreting qualitative materials.
London: Sage Publications Inc.; 2013.
21. Chambers R. Participatory workshops: a sourcebook of 21 sets of ideas and
activities. London: Earthscan; 2002.
22. Vaismorandi M, Turunen H, Bondas T. Content analysis and thematic
analysis: implications for conducting a qualitative descriptive study. Nurs
Health Sci. 2013;15:398–405.
23. Njomo DW, Amuyunzu-Nyamongo M, Magambo JK, Njenga SM. The role of
personal opinions and experiences in compliance with mass drug administration
for lymphatic filariasis elimination in Kenya. PLoS One. 2012;7:e48395.
24. Krentel A, Fischer PU, Weil GJ. A review of factors that influence individual
compliance with mass drug administration for elimination of lymphatic
filariasis. PLoS Negl Trop Dis. 2013;7:e2447.
25. Parker M, Allen T. Does mass drug administration for the integrated
treatment of neglected tropical diseases really work? Assessing evidence for
the control of Schistosomiasis and Soil-transmitted Helminths in Uganda.
Health Res Policy Syst. 2011;9:3.
26. Rilkoff H, Tukahebwa EM, Fleming FM, Leslie J, Cole DC. Exploring gender
dimensions of treatment programmes for neglected tropical diseases in
Uganda. PLoS Negl Trop Dis. 2013;7:e2312.
27. Nuwaha F, Okware J, Ndyomugyenyi R. Predictors of compliance with
community-directed ivermectin treatment in Uganda: quantitative results.
Trop Med Int Health. 2005;10:659–67.
28. Perry H, Zulliger R. How effective are community health workers: an
overview of current evidence with recommendations for strengthening
community health worker programs to accelerate progress in achieving the
health-related millennium development goals. Departments of International
Health and Health, Behavior and Society: Johns Hopkins Bloomberg School
of Public Health; 2012.
29. World Health Organization. Community health workers: what do we know
about them?The state of the evidence on programmes, activities, costs and
impact on health outcomes of using community health workers. University
of Western Cape: World Health Organisation; 2007.
30. Ozano K, Simkhada P, Thann K, Khatri R. Improving local health through
community health workers in Cambodia: challenges and solutions. Hum
Resour Health. 2018;16:2.
31. Kok MC, Vallières F, Tulloch O, Kumar MB, Kea AZ, Karuga R, Ndima SD,
Chikaphupha K, Theobald S, Taegtmeyer M. Does supportive supervision
enhance community health worker motivation? A mixed-methods study in
four African countries. Health Policy Plan. 2018;33:988–98.
32. Omer K, Mhatre S, Ansari N, Laucirica J, Andersson N. Evidence-based
training of frontline health workers for door-to-door health promotion: a
pilot randomized controlled cluster trial with Lady Health Workers in Sindh
Province, Pakistan. Patient Educ Couns. 2008;72:178–85.
33. Redick C, Dini HSF, Long L. In: One Million Community Health Workers
Campaign, mPowering Frontline Workers, Intel, USAID, editor. One
Million Community Health Workers Campaign, mPowering Frontline
Workers, Intel, USAID The current state of CHW training programs in
sub-Saharan Africa and South Asia: what we know, what we don’t
know, and what we need to do; 2014.
34. World Health Organisation. Lymphatic filariasis elimination programme.
Training module for drug distributors. Geneva: World Health
Organisation; 2004.
35. Babu BV, Kar SK. Coverage, compliance and some operational issues of mass
drug administration during the programme to eliminate lymphatic filariasis
in Orissa, India. Trop Med Int Health. 2004;9:702–9.
36. African Programme for Onchocerciasis Control (APOC): Report of the thirty-
ninth session of the Technical Consultative Committee (TCC) World Health
Organisation; 2014.
37. Burnim M, Ivy JA, King CH. Systematic review of community-based, school-
based, and combined delivery modes for reaching school-aged children in
mass drug administration programs for schistosomiasis. PLoS Negl Trop Dis.
2017;11:e0006043.
38. Dabo A, Bary B, Kouriba B, Sankaré O, Doumbo O. Factors associated
with coverage of praziquantel for schistosomiasis control in the
community-direct intervention (CDI) approach in Mali (West Africa).
Infect Dis Poverty. 2013;2:11.
39. Mafe MA, Appelt B, Adewale B, Idowu ET, Akinwale OP, Adeneye AK,
Manafa OU, Sulyman MA, Akande OD, Omotola BD. Effectiveness of
different approaches to mass delivery of praziquantel among school-aged
children in rural communities in Nigeria. Acta Trop. 2005;93:181–90.
40. Anto F, Asoala V, Anyorigiya T, Oduro A, Adjuik M, Akweongo P, Aborigo R,
Bimi L, Amankwa J, Hodgson A. Simultaneous administration of
praziquantel, ivermectin and albendazole, in a community in rural northern
Ghana endemic for schistosomiasis, onchocerciasis and lymphatic filariasis.
Trop Med Int Health. 2011;16:1112–9.
41. Oshish A, AlKohlani A, Hamed A, Kamel N, AlSoofi A, Farouk H, Ben-Ismail R,
Gabrielli AF, Fenwick A, French MD. Towards nationwide control of
schistosomiasis in Yemen: a pilot project to expand treatment to the whole
community. Trans R Soc Trop Med Hyg. 2011;105:617–27.
42. Omedo MO, Matey EJ, Awiti A, Ogutu M, Alaii J, Karanja DMS, Montgomery
SP, Secor WE, Mwinzi PNM. Community health workers’ experiences and
perspectives on mass drug administration for schistosomiasis control in
western Kenya: the SCORE Project. Am J Trop Med Hyg. 2012;87:1065–72.
43. Derua YA, Kisinza WN, Simonsen PE. Lymphatic filariasis control in Tanzania:
infection, disease perceptions and drug uptake patterns in an endemic
community after multiple rounds of mass drug administration. Parasit
Vectors. 2018;11:429.
44. Amazigo U. The African Programme for Onchocerciasis Control (APOC). Ann
Trop Med Parasitol. 2008;102(Suppl 1):19–22.
45. CDI Study Group, World Health Organisation. Community-directed
interventions for priority health problems in Africa: results of a multicountry
study. Bull World Health Organ. 2010;88:509–18.
46. Gunawardena S, Ismail M, Bradley M, Karunaweera N. Factors influencing
drug compliance in the mass drug administration programme against
filariasis in the Western province of Sri Lanka. Trans R Soc Trop Med Hyg.
2007;101:445–53.
47. Babu BV, Satyanarayana K. Factors responsible for coverage and compliance
in mass drug administration during the programme to eliminate lymphatic
filariasis in the East Godavari District, South India. Trop Doct. 2003;33:79–82.
48. Musuva RM, Awiti A, Omedo M, Ogutu M, Secor WE, Montgomery SP, Alaii
J, Mwinzi PN. Community knowledge, attitudes and practices on
schistosomiasis in western Kenya--the SCORE Project. Am J Trop Med Hyg.
2014;90:646–52.
49. Haselow NJ, Akame J, Evini C, Akongo S. Programmatic and
communication issues in relation to serious adverse events following
Ivermectin treatment in areas co-endemic for onchocerciasis and loiasis.
Filaria J. 2003;2(Suppl 1):S10.
50. Ortu G, Williams O. Neglected tropical diseases: exploring long term
practical approaches to achieve sustainable disease elimination and beyond.
Infect Dis Poverty. 2017;6:147.
51. Dembele M, Bamani S, Dembele R, Traore MO, Goita S, Traore MN, Sidibe
AK, Sam L, Tuinsma M, Toubali E, et al. Implementing preventive
chemotherapy through an integrated National Neglected Tropical Disease
Control Program in Mali. PLoS Negl Trop Dis. 2012;6:e1574.
52. Muhumuza S, Katahoire A, Nuwaha F, Olsen A. Increasing teacher
motivation and supervision is an important but not sufficient strategy for
improving praziquantel uptake in Schistosoma mansonicontrol programs:
serial cross sectional surveys in Uganda. BMC Infect Dis. 2013;13:590.
53. Katabarwa MN, Mutabazi D, Richards FO. Controlling onchocerciasis by
community-directed, ivermectin-treatment programmes in Uganda: why do
some communities succeed and others fail? AU - Katabarwa, N. M. Ann Trop
Med Parasitol. 2000;94:343–52.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Oluwole et al. Human Resources for Health           (2019) 17:79 Page 16 of 16
